In this work we consider a D-dimensional (D~3) homogeneous and isotropic minisuperspace model provided with a Lovelock Lagrangian. We introduce a procedure by which we associate to the system a unique classical solution. For very weak conditions on the Lovelock coefficients and at least for positive Lorentzian energy densities we show that this solution is uniquely determined by the rather natural physical requirement that the Euclidean solution is flat when we add no matter to the system. In these cases, the given classical solution can be interpreted in terms of perturbations to the corresponding Einstein solution. We also discuss the associated Wheeler-DeWitt equation and apply our results to the model with a cosmological constant and a massive scalar field model.
I. INTRODUCTION The study of gravity in more than four dimensions has received a great deal of attention in recent years. ' This interest has been mainly motivated by the success of Kaluza-Klein ' and string theories which use multidimensional frameworks.
In dealing with multidimensional gravity it seems necessary to introduce higher-order curvature corrective that, if the low-energy limit of the supergravity obtained from string theory is to respect unitarity, the corrective terms have to be set in groups giving rise to these Euler densities, in such a way that they would lead to ghost-free nontrivial interactions. In fact, Lovelock demonstrated that the most general classical gravitational Lagrangian with associated dynamical equations 0' =0 preserving that (i) 0't is symmetric, (ii) O' = 0' (g,b, g,""g, b,d ) , and (iii) Q. ', =0 is formed up by the dimensionally extended Euler densities.
Appealing as they may be, gravity theories with a Lovelock Lagrangian must confront some serious problems; the main difficulty is the resulting multivalued expression for the metric derivatives in terms of the associated momenta.
As a consequence, the Hamiltonian is multivalued and the system accepts more than one classical solution, which implies a breakdown of the classical predictability. ' In order to circumvent this problem, Henneaux, Teitelboim, and P, is uniquely determined by condition (4.7), because P(w, z) has a single zero at w =O, z =0 (see Appendix B):
In order to extend monovaluedness in the inversion to the cases of physical interest T» &0, we should also require of our branch to be analytically continuable from the initial point z =0 to all the points z in the positive real axis.
In Appendix B we show that the above condition is equivalent to having a strictly increasing polynomial P(w) in the whole real semiaxis w &0. In this case, by defining w, =max( w ER/Q(w) =0) (4.8) [ (odd) where co&(a ) is an analytic function at all points a & 0.
The following comments are worth noting.
(1) P, '(z) restricted to the interval (z"~) is a real function with range (w"~). Then, for fixed a &0, the derivative a /N given by (4.10) or (4.11) verifies that a /N E(a w, -1,~).
(2) Equations (4.10) and (4. 11) are classical evolution equations as that of the Einstein general relativity, with P, '(z) We have, moreover,~2 Consider now a polynomial P(w, z)=ao(z)w "+a&(z)w" '+ +a"(z), n &1, (Bl) 3 lim w;(z)(z -zo) Z~ZO (B2) so that w (z) has at most an algebraic pole at zo.
A similar argument can be used to show' that, if (1) a, (z) has a degree r; in z, i =0, . . . , n, and (2) (i =l, ... , n) being the n roots of P(w, zo), (iii) if P (w, z) =0 for z E b, , then w = w;(z) for some i When zo is a zero of ao(z) with multiplicity m, by dividing P(w, z) by (z -zo) (w;(z))" and taking the limit as z~zp, it can be shown that there exists the limit We first discuss the case zAz(a ); w and z can therefore be treated as independent variables. (85) defines then an algebraic function of M branches P '(z). As for that particular case, ao(z)=LMAO, all the possible finite singular points correspond to ordinary algebraic singularities. At these points, which we denote z, , the polynomial P(w, z, ) has at least one multiple root w, , so that 8 P(w, zj )~= Q(wj )=0. Then, all the algebraic singu- (86) Among all the M branches of P '(z) we can choose a unique branch P, '(z) by condition (4.7): P, '(0)=0. This is made possible by the fact that P(w, O) has a simple zero at w =0. We will show that the corresponding germ (P, '(z) 
We consider the particular case in which the polynomial P(w) is strictly increasing for all w &0. We will show then that there exists an inversion branch of (Cl) such that, for fixed positive a, its range always contains the interval (a w, -1,~), with w, given by (4.8).
We take for the moment a fixed a &0. (ao, O) : (af, 0) : (af,pf 
